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Original Article

Factors associated with complete vaccination schedules against hepatitis 
B in primary health care    

Fatores associados à completude vacinal contra hepatite B entre profissionais de saúde da 
atenção primária  

ABSTRACT
Objective: to analyze factors associated with full hepati-
tis B vaccination in primary health care workers. Metho-
ds: cross-sectional research involving primary care health 
workers through the application of an instrument, verifica-
tion of vaccination records, and blood collection to detect 
serological markers. Results: the prevalence of complete 
vaccination records was 108 (68.5%). White, brown, and 
Asian persons were significantly associated (p<0.05) with 
a reduction in the prevalence of full vaccination records; 
the same was true for having more than one employment. 
Having finished high school/technical education or having 
higher education/specializations were associated with com-
plete records. Conclusion: full vaccination was satisfactory, 
showing a high prevalence. Social factors, such as ethnicity, 
educational level, and the number of employments influen-
ced full vaccination. Contributions to practice: this study 
can guide practices and interventions in the field of health, 
in order to promote the health of primary care workers.
Descriptors: Hepatitis B; Primary Health Care; Seroconver-
sion; Hepatitis B Vaccines. 

RESUMO  
Objetivo: analisar os fatores associados à completude va-
cinal contra a hepatite B entre profissionais de saúde da 
atenção primária. Métodos: pesquisa transversal analítica 
envolvendo trabalhadores de saúde da atenção primária 
com aplicação de instrumento, verificação do cartão de va-
cina e coleta de sangue para a detecção dos marcadores so-
rológicos. Resultados: a prevalência da completude vacinal 
foi 108 (68,5%). Estiveram associadas significativamente 
(p<0,05) a uma redução da prevalência de completude va-
cinal as cores de pele branca, parda e amarela, e ter mais 
de um vínculo empregatício. Ter ensino médio/técnico ou 
superior/especialização foram fatores que aumentaram a 
completude vacinal.  Conclusão: a completude vacinal foi 
satisfatória, em decorrência da elevada prevalência. Fatores 
sociais, como a cor da pele e a escolaridade, assim como o 
número de vínculos empregatícios, exerceram influência na 
completude vacinal. Contribuições para a prática: o estu-
do pode orientar práticas e intervenções na área da saúde, 
visando a promoção da saúde dos trabalhadores da atenção 
primária.
Descritores: Hepatite B; Atenção Primária à Saúde; Soro-
conversão; Vacinas Contra Hepatite B.
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Introduction

Hepatitis B virus (HBV) infections have a high 
impact on public health, considering how infectious 
and endemic the disease is. Despite preventive measu-
res, detection, and treatment, hepatitis B is still one of 
the ten main causes of death in the world(1-2). Estima-
tes show that one in every three people was exposed 
to the virus, and most people infected are asymptoma-
tic(3). In Brazil, the prevalence varies, with higher rates 
in the North(4). 

Hepatitis B vaccination is recognized as the 
main and most effective prevention measure, being 
applied in three doses, with intervals of zero, one, and 
six months, according to the recommendations of the 
National Immunization Program, which are applied to 
the entire country(5). However, some people may not 
respond to the vaccine due to several conditions, in-
cluding factors associated with chronic diseases, obe-
sity, and smoking(6-8). 

Health workers deal with an increased risk of 
HBV exposure due to the nature of their work, during 
which they may get in touch with contaminated biolo-
gical materials. This is corroborated by the increased 
number of notifications of work accidents, which, in 
most cases, are related to percutaneous exposure(9). In 
addition, intense work journeys can contribute to in-
crease risk of infection due to fatigue and inadequate 
sleep(10). 

Despite the availability of the vaccine and immu-
nization campaigns, full vaccination in health workers 
is variable. Previous studies found prevalence’s of 
38.5%(11) e 79.1%(12). Among factors that contribute to 
full vaccination schedules are: being female, working 
in direct patient care, having human and material re-
sources available, a positive self-perception of heal-
th(11), a longer time working in the field, daily exposure 
to fluids, and performing invasive procedures(12). 

It stands out that most workers deal with the 
health workers in hospital contexts. Research in this 
respect in the primary care is still scarce(11-14). Howe-
ver, the few references found by this investigation in-

dicate there is a good adherence to the three doses of 
the vaccine. This is confirmed by a study which found 
a prevalence of 56.9% of full vaccine records in pri-
mary care workers; however, about one third of the-
se workers were not immunized, according with the 
hepatitis B surface antigen (anti-HBs) examination(15). 

Furthermore, it must be noted that the routi-
ne of primary health care work help them recognize 
the risks(15), favoring adherence to vaccination. On the 
other hand, there is vaccine hesitancy related to infor-
mation on the benefits of the vaccine, concerns about 
adverse effects, the mistaken perception of not being 
exposed to risk, and ignorance of one’s own serologi-
cal status(16), factors which, coupled with the lack of 
exams to check for seroconversion (antig-HBs), make 
it difficult to complete the vaccination schedule. 

Considering the above, this study aimed to 
analyze factors associated with full hepatitis B vacci-
nation in primary health care workers.  

Methods

This is an analytical, cross-sectional study, re-
ported according with recommendations from the 
Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE). This research is part of a 
larger project named “Evaluation of responses to he-
patitis B vaccination in primary care health professio-
nals”. The observational part of the study was carried 
out in two of the four regions (West and South) of Te-
resina, capital of the state of Piauí, a city which is divi-
ded for the purposes of providing primary health care.

Data collection was only carried out by the tea-
ms who worked the morning shifts, since blood collec-
tion only took place in this period, and samples were 
sent to the lab for analysis at 10 am.

Some health units were not included as they 
did not have a room for collection. This was only found 
by the researchers when they got to the location, whi-
ch limited the number of workers involved in data col-
lection. As a result, we could not determine precisely 
how many of them worked only in the morning shift. 
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It was necessary to resort to convenience sam-
ple, since the focus of the study was the zones South 
and West, and there was a limitation regarding the 
hour of collection. In total, 108 professionals agreed 
to participate in the study. Nurses, nursing assistants, 
nursing technicians, physicians, and oral health pro-
fessionals were included. We excluded those who 
worked in units that did not carry out blood sample 
collections for exams. We did not consider non-inclu-
sion criteria.  

Data collection was carried out form October 
2022 to June 2023 in the units themselves, during the 
work hours of the professionals, with the agreement 
of the coordinators. It should be noted that we wai-
ted for a proper moment to carry out the interview, in 
such a way that it would not interfere in the routine 
of the service and in the work activities of the parti-
cipants. 

A form created by the authors was applied, in-
cluding variables related to participant characteriza-
tion (professional class, sex, marital status, ethnicity, 
type of employment contract, incomme, and educa-
tion), behavioral variables (HBV training, drinking, 
tattoos/piercings, accidents with biological/sharp 
materials), and data regarding serological markers, 
such as hepatitis B surface antigen (HBsAg)/acute or 
chronic infection; total antibodies against the hepati-
tis B virus core (anti-HBc)/antibody of the classes; im-
munoglobulin M (IgM)  and immunoglobulin G (IgG); 
and anti-HBs/immunity, with a result >10 mUI/mL.  

Full vaccination schedules were checked in the 
vaccination records of the professional. After applying 
the instrument, participants received guidance regar-
ding the procedure of blood collection and were en-
couraged to attend the next day or during the week, 
according to their availability.

The serological markers were verified using a 
blood exam, which was collected in the Primary Care 
Unit itself by those responsible for the exam collection 
room. It is noteworthy that, in this municipality, blood 
tests, including HBV serologies, are analyzed by the 
diagnostic center Dr. Raul Bacellar, using the method 

known as chemiluminescence microparticle immuno-
assay for sample processing. 

To facilitate communication, contact was main-
tained with the exam collection room via a phone 
number, through which researchers were informed 
when tests results were ready. At time of collection, 
each participant received a code that allowed them to 
access their exam online later or pick it up at the same 
place where the collection had been made.

Data were analyzed using the statistical softwa-
re SPSS, version 21.0. The main outcome of this study 
was the presence of full vaccination schedules against 
HBV. Categorical variables were presented using ab-
solute and relative frequencies. Numerical variables, 
on the other hand, were described using medians, first 
and third quartiles, interquartile range IQR), and mi-
nimum and maximum values. The median was adop-
ted due to the non-normal distribution of the data, as 
ascertained by the Kolmogorov-Smirnov test. 

The association between exposure and outco-
me variables were investigated using the chi-squared 
test or Fisher’s exact. To verify factors associated with 
complete vaccine schedules, we used a robust Pois-
son regression. We included in the model all variables 
whose p-value was 0.20 or lower in a bivariate analy-
sis. We used the stepwise backward method and the 
Omnibus test in the regression. Prevalence rations 
and their respective confidence intervals were esti-
mated in 95%. A significance level of 5% (p<0.05) was 
adopted. 

This project respected the ethical standards set 
by resolutions 466/2012 and 580/2018 by the Natio-
nal Council of Health, which regulate research with 
human beings. It was approved by the Research Ethics 
Committee of the Universidade Federal do Piauí under 
opinion 4,218,806/2020 and Certificate of Presenta-
tion for Ethical Appreciation 31484820.7.0000.5214. 

Results

108 health workers participated in the study. 
The age median was 42.5 years (IQR=17), with a first 
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quartile of 33.25 and a third quartile of 51.75. The 
minimum was 24 years and the maximum, 74. Most 
participants were female (87%), with complete higher 
education or specialization (75.9%). The most com-
mon professional category was of nursing technicians 
(36.1%), and a little more than half participants had 
more than one employment (50.9%).  

The prevalence of complete vaccination sche-
dules (three doses) was 74 (68.5%). Among those 
vaccinated, 12 (11.1%) had received up to two doses 
and 22 (20.3%) did not know how many doses they 
had taken. Complete vaccination schedules for nurses 
(84.5%), dental surgeons (70.6%), and oral health au-
xiliaries or technicians (66.7%) was relatively high. 
Complete vaccination records were slightly less com-
mon for nursing technicians (64.1%) and physicians 
(61.1%). In bivariate analysis, Asian participants had 

Table 1 – Association between demographic variables and complete vaccination schedules (n=108). Teresina, 
PI, Brazil, 2023 

Variables
HBV vaccination schedule* Bivariate analysis Multiple analysis
Complete

n (%)
Incomplete

n (%)
p-value

Crude PR† 
(CI‡95%)

p-value§
adjusted RP

(CI 95%)
Professional class

Nurse 16(84.2) 3(15.8) 0.430|| 1.3 (0.84-1.9) 0.443 1.12 (0.82-1.53)
Nursing technician 25(64.1) 14(35.9) 0.860¶ 1.0 (0.63-1.50) 0.542 0.93 (0.73-1.17)
Dental surgeon 12(70.6) 5(29.4) 1.000|| 1.1 (0.70-1.70) 0.669 0.96 (0.80-1.15)
Physician 11(61.1) 7(38.9) 0.741¶ 0.9 (0.55-1.53) 0.522 1.10 (0.81-1.48)
Oral health assistant or technician 10(66.7) 5(33.3) – 1** – 1**

Sex
Male 10(71.4) 4(28.6) 1.000|| 1.05 (0.73-1.50) 0.543 0.93 (0.75-1.16)
Female 64(68.1) 30(31.9) – 1** 1**

Marital Status
Has a partner 64(68.1) 30(31.9) 1.000|| 1.0 (0.67-1.34) – –
No partner 10(71.4) 4(28.6) – 1** – 1**

Color
White 19(76.0) 6(24.0) 0.060||  2.1 (1.00-4.71) 0.005 0.72 (0.58-0.91)
Brown 50(70.4) 21(29.6) 0.6|| 1.9 (0.90-4.30) 0.015 0.79 (0.65-0.95)
Asian 1(100.0) – <0.001|| 2.8 (1.3-6.0) 0.000 0.47 (0.38-0.58)
Black 4(36.4) 7(63.6) – 1** – 1**

More than one employment
Yes 33(60.0) 22(40.0) 0.052¶ 0.78 (0.60-1.01) 0.001 1.27 (1.10-1.46)
No 41(77.4) 12(22.6) – 1** – 1**

Income (minimum wages)
>1 a ≤ 2 26(63.4) 15(36.6) 0.550¶ 0.91 (0.70-1.23) 0.439 1.11 (0.84-1.46)
>3 a ≤ 4 14(77.8) 4(22.2) 0.500¶ 1.1 (0.82-1.53) 0.683 0.95 (0.75-1.20)
> 4 34(69.4) 15(30.6) – 1** – 1**

Educational level
High school/Technical education 14(58.3) 10(41.7) 0.734|| 0.58 (0.42-0.82) 0.000 1.58 (1.22-2.05)
Higher education/Specialization 58(70.7) 24(29.3) 1.000|| 0.70 (0.61-0.81) 0.001 1.41 (1.16-1.71)
MS/PhD 2(100.0) – – 1**  – 1**

*HBV: Hepatitis B virus; †PR: Prevalence ratio; ‡CI: Confidence interval; § Omnibus test; ||Fisher's exact;  ¶ Pearson's chi-square; **1: Reference category

a higher prevalence of complete vaccination schedules 
than black participants. The other demographic va-
riables showed no statistically significant differences 
considering the outcome being investigated (Table 1).

These remained in the robust Poisson model, 
explaining complete vaccination records, ethnicity, 
employment bonds, and educational level. White, bro-
wn, or Asian health workers had complete schedules 
less often than their black counterparts. Having more 
than one employment bond increased the frequency 
of the outcome being investigated by 27%. Professio-
nals with complete high school/technical education 
and higher education/specialization were more likely 
to present complete vaccination records than MS or 
PhD professionals (Table 1).

In the multiple bivariate analysis, no behavioral 
variable presented a significant association (Table 2).
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Table 2 – Association between behavioral variables and complete vaccination schedules (n=108). Teresina, PI, 
Brazil, 2023

Variable

HBV vaccination schedule*

p-value†
Crude PR‡ 

(CI§ 95%)
p-value¶

Adjusted PR 
(CI 95%)Complete

n (%)
Incomplete

n (%)

HBV training

Yes 29(76.3) 9(23.7) 0.199 1.19 (0.92-1.52) 0.254 0.92 (0.80-1.06)

No 45(64.3) 25(35.7) 1|| 1||

Drinking

Yes 29(70.7) 12(29.3) 0.698 1.05 (0.81-1.36) 0.688 0.97 (0.84-1.11)

No 45(67.2) 22(32.8) 1|| 1||

Tattoo/Piercing

Yes 18(64.3) 10(35.7) 0.575 0.92 (0.67-1.25) 0.770 1.02 (0.87-1.19)

No 56(70.0) 24(30.0) 1|| 1||

Accident with biological or sharp material

Yes 36(72.0) 14(28.0) 0.469 1.10 (0.85-1.42) 0.743 0.97 (0.85-1.11)

No 38(65.5) 20(34.5) 1|| 1||

*HBV-Hepatitis B virus; †Pearson’s chi-square; ‡PR: Prevalence ratio; §CI: Confidence interval; ¶ Omnibus test; ||1: Reference category

76 of the participants went to the laboratory 
for blood collection. Regarding data associated with 
serological markers, 100% of the sample was negati-
ve for HBsAg, while 1.3% was positive for anti-HBc, 
and 78.9% was positive for anti-HBs. 40.7% of parti-
cipants stated not having underwent anti-HBs exams 
after vaccination, and 20.4% did not know. 

Discussion 

This study investigated factors associated 
with full vaccination schedules against HBV in heal-
th workers. The results show that complete vaccina-
tion records, which were considered as such when 
the three recommended doses were indicated in the 
records, is considered to be high among primary care 
health workers, suggesting a good adherence to the 
vacicne. Furthermore, the immune response, for those 
who underwent the anti-HBs test, suggest that most of 
those where vaccinated developed immunity against 
HBV. However, almost half of participants did not un-
dergo the anti-HBs test after vaccination, which can 
reflect a gap in the post-vaccination follow-up.

Although a significant percentage of professio-
nals (75%) recognize that vaccination is efficient in 
preventing the disease(17), national and international 
data suggest that rates of complete vaccination recor-
ds are below ideal(11,18). In summary, adherence to vac-
cination schedules are still an important challenge in 
general. To ensure protection against these diseases, 
the three recommended doses must be administered. 

Regarding seroconversion, less than 5% of he-
alth workers have checked their titration within the 
recommended period after taking the last dose of the 
vaccine(19), the same result found in this study. None-
theless, in comparison with previous research, this in-
vestigation found a higher level of positive results(13). 
Despite this advance, it is essential to develop stra-
tegies that encourage post-vaccination testing, since 
even after finishing the vaccination schedule, there 
may still be a ineffective response to the vaccination, 
increasing the risk of infection(5).

The analysis of the Poisson regression showed 
a significant relation between ethnicity and comple-
te vaccination records. Data suggests that white, bro-
wn, or Asian individuals have a lower prevalence of 
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complete vaccination schedules. This finding is unex-
pected and contradictory, considering that, according 
with another research, white health workers repre-
sent the highest percentage of adherence to vacci-
nation campaigns, when compared to other ethnici-
ties(20). This contrast suggests that there is a potential 
variation in behavior towards vaccines depending on 
one’s ethnicity.

Ethnic disparities in the access and accep-
tance of vaccination have been widely documented, 
especially in minority communities and historically 
marginalized groups. Factors such as socioeconomic 
inequality, limited access to quality health services, 
and distrust of health institutions contribute to these 
differences(21).

Regarding brown and Asian persons, literatu-
re is scarce. However, there is evidence to suggest a 
greater prevalence of cases of hepatitis B in brown 
people, suggesting that incomplete vaccine schedules 
may make them more susceptible to infection(22). On 
the other hand, literature indicates that black and bro-
wn persons are the ones who tend to have the lowest 
chances of receiving the three doses of the vaccine, 
considering different population groups(23-24). This in-
creases the prevalence of an incomplete vaccination 
schedule in the black population, which differs from 
the data found in this investigation. 

These results emphasize the need for more in-
clusive vaccination policies, ones that consider racial 
disparities and promote equal access and distribution 
of vaccines. If relevant policies do not address these 
differences, they run the risk of perpetuating inequali-
ties and limiting the access of marginalized communi-
ties to health. Therefore, it is essential for vaccination 
programs to recognize racial variables and to imple-
ment strategies that promote an equal and fair distri-
bution of vaccines, especially in the context of health 
workers, who are vital for the wellbeing of the general 
public.

Another finding of this study is the higher 
prevalence of complete vaccine schedules in health 

workers with more than one employments and ba-
sic to intermediary educational levels. According to 
literature, a higher workload can also limit complete 
vaccination(7). Professionals with more than one em-
ployment tend to find it more difficult to prioritize 
self-care, due to overloaded records(18). Nonetheless, 
these factors contradict the findings of this study, sin-
ce we found a higher prevalence of adherence to vac-
cination schedules even when there was more than 
one employment, which can be explained by a higher 
perception of risk due to the high workload and the 
resulting greater exposure(25).

In the context of educational levels, the high 
school/technical, or higher education/specialization 
workers had higher prevalences of complete records. 
Regarding those with high school/technical education, 
this can be explained by the fact that these workers 
work in direct assistance and are frequently involved 
in activities that can increase exposure to infectious 
diseases. This positive adherence indicates that the-
se professionals perceive themselves as being under 
immediate risk, making them more likely to complete 
their vaccination schedules(11-12).

This prevalence was also high in higher edu-
cation/specialized workers. This can be a significant 
factor, since higher education workers understand the 
vaccine better and, therefore, are more likely to take 
the three doses(20,26). This trend has also been obser-
ved in five other developing countries(27). The same 
results were found in Ghana, where most people with 
higher education had been vaccinated for HBV(28). 

In this regard, we can infer that the educational 
level is an important factor in regard to people’s per-
ception of HBV risk, determining the completeness of 
their vaccination records. Workers in activity in direct 
assistance tend to understand better the risks associa-
ted with the lack of vaccination, which leads to a gre-
ater adherence to immunization. Education also has a 
crucial role in the perception of risk, contributing for 
a clearer understanding of the importance of vaccina-
tion as a preventive measure. This explains why there 



Rev Rene. 2024;25:e93101.

Factors associated with complete vaccination schedules against hepatitis B in primary health care

7

is a higher prevalence of complete vaccination sche-
dules in those who understand the topic better.

Study limitations

This study has some limitations, since it is a 
cross-sectional study, meaning it cannot establish cau-
se and effect relationships between exposure varia-
bles and their results. It can also be affected by reverse 
causality among the variables included in the robust 
Poisson regression and the result researched. Fur-
thermore, the use of a convenience sample to estimate 
associations may have introduced imprecision, since 
there was no probabilistic selection. Another factor 
that may have affected the precision of the results is 
the long observation period, which may have led to an 
overestimation of the prevalence of complete vaccina-
tion, due to the risk of prevalence bias. Eligibility cri-
teria for the selection of participants may also have in-
fluenced the results, especially considering that data 
collection was restricted to the morning shift and to 
units that could collect for laboratory exams, limiting 
the number of participants and potentially leading to 
the underrepresentation of certain characteristics of 
the population.

Contributions to practice

The results of this study can be used to guide 
policies, intervention strategies, new research, and 
better monitoring in the field of vaccination of health 
workers in primary care, contributing to maintain and 
improve vaccine coverage. This analysis highlighted 
the importance of addressing factors beyond profes-
sional practice, such as ethnicity, and those related 
to workloads and educational levels, which can in-
fluence vaccination rates. It is essential to investigate 
how ethnicity can be related to a lower adherence to 
vaccination, and also to encourage professionals with 
lower educational levels of double work journeys to 
maintain consistent levels of vaccination. Further-
more, this research suggest that it is necessary to un-
derstand why professionals with a single employment 

had a lower vaccination rate than those with multiple 
ones. The same is true for workers with higher levels 
of education, such as MS and PhD participants.

Conclusion

Complete vaccination records presented a rela-
tively high prevalence, indicating a good level of adhe-
rence to the vaccination program, but also the need 
to improve, since there is still a significant portion of 
participants who did not take the three doses. Most 
participants presented seroconversion and none of 
them presented acute hepatitis B infections. None-
theless, few undergo the exam after the last dose of 
the vaccine, highlighting the need for post-vaccination 
follow up, in order to confirm the efficacy of the vac-
cination.

Regarding the associated factors, the prevalence 
of white, brown, and Asian persons who finish their 
vaccination schedule was lower than that of black 
persons. On the other hand, having more than one 
employment and an education level from high school 
to specialization, increased the odds of showing a 
complete vaccination schedule. We recommend the 
implementation of specific strategies that can help 
increase adherence to the vaccination schedule, in 
addition to activities of continued education regarding 
hepatitis B.
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